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LEAD-FREE ELECTROLESS TIN ALLOY PLATING BATH AND PLATING METHOD, 
AND ELECTRONIC PARTS HAVING LEAD-FREE TIN ALLOY FILM FORMED BY 
USING THE ELECTROLFSS PLATING BATH 
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Publication date: <| 999-01-26 
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Abstract of JP1 1021673 

PROBLEM TO BE SOLVED: To obtain a plating bath excellent in the joining strength and corrosion 
resistance of a film to be obtained and increased in the velocity of precipitation by making it possible to 
regulate a bath so as to form a lead-free tin alloy film which contains a mixture of stannous salt and 
salts of one or more kinds among eight metals such as Bi, one or more kinds among organic acids and 
inorganic acids, and a complexing agent and in which the composition ratio of the above metals 
forming an alloy together with tin is regulated to a specific value or above. 

SOLUTION: The plating bath contains the following (A), (B), (C): (A) a soluble metallic salt mixture of 
stannous salt and a salt of at least one metal selected from the group consisting of Bi, In, Sb, Zn, Co, 
Ag, and Cu; (B) at least one acid selected from organic acids, such as organic sulfonic acid and 
carboxylic acid, and inorganic acids, such as hydrochloric acid, sulfuric acid, and borofluoric acid; (C) a 
complexing agent. Further, the composition ratio of the above metals, such as Bi, forming an alloy 
together with tin is regulated to >=3 wt.% in total. The velocity of precipitation and the quality of a 
plating film are improved by further adding a reducing agent and a surface active agent 
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:^X--7^l/^^7*i§l:TAB(D7'f^# f^^f U 



[0 0 5 3] <%ft0!l 5 a > TE©0*-l?«MK«*X- 



3 5 r/L 
6. 5 r/L 

5 0 k/L 
1 7 5 r/L 

8 0 k/L 



: 10r/L 
[0 0 5 4] <j£ffi0lj 5 b > TK<Dffll«-eJlK«IW*X- 



1 5 r/L 

2 5 k/L 
5 5 k/L 

1 7 5 r/L 
8 0 r/L 
1 4 r/L 



ftht\tz*X--y>rfr&&*y* [0 0 5 5] OJ£i6«l6 a> T&<om.i£XM$£MAX- 

<£>j£J3£*i, 0. 5 5 (im<D!&Bt 5 6. 0 %<D—y *rJV&* y Sltfr L/c.. 

• 2 - ynM>x^>BS-^X (SrffcUT) 10k/L 
•^/VH (Co^lt) : 5k/L 

• p -y^j — ju*jvfr>m 50g/i. 



(9) 

15 

• 9 Vffi 

•a-^h-^'Jxh + S/^-h (E015) 



WBB 5 P 1 1-21673 

16 

1 0 r/L 
1 0 r/L 
1 5 r/L 
8 r/L 



CD/fcUsf*. 0. 6 5 AtmtDKJ?^ 3. 6«03^h«* 



[0 0 5 6] <^fig«l G b > TBOlBJC-eMttMAX- 



i3/Wb (Co^LT) 



8 r/L 
2 5 r/L 
5 0 r/L 

*X>& : 18R/L 

*-*K* : 1 1 0 r/L 

**ft*tf**hy*A : 15g/L 

^^U^^^UTV^-^A^^-TV : 3r/L 

N aOHT'P II 7KHJR 

flM?*«ttL*:.. »6ftWX-a/^hd^-;* [0 0 5 7] <£KSffi|7 a> TUOIUTOttttRfcX- 

OJfcJKIi. 0. 5 3tfm<0JBJHi:3 5. 1 %6>3AH'h£«20 RM^ V *® fcffii&b/cCffi-fflffifefiJU)* 
• b;i/X>;*/P;hV»»-*X (SrffcUT) : 30g/L 

1 0 r/L 
80«/L 
1 0 0 r/L 
1 0 jc/ I. 
4 r/L 

[0 0 5 8] 7 b > -FfitiDtUftlMkHBM^X- 

1 6 r/L 
G 0 r/L 
1 2 0 r/L 
10 0 r/L 
1 U r/L 
4 r/L 



-II (Cu'tlt) 

• x^r y ^ >7-b t 1 - h 

CCD^X-ftJ^* v *«fcT A BC07^;!/A^r^ "J -V 

^fc&L/c. ttfejfrfc*X-ttM^y#0ftKI±. 

0.8 7 ^m<Dfla)?£7. 5%OM*«*t^U. *y**30 



CKDXX- 



»fe*ifcxX-«tea* y*Otttt, CO 0 5 93 <*IMV8 a> TSoaUC-ejMW^X- 

0. 7 uma»t3 7. 8%<D«#*jf#fe*/L. > ^ **40 y -#»*ItSL&. 

• p-7x;-;^;Wt>85(-^X (SrffcLT) : 3 2 r/L 

5 r/L 
1 0 0 r/L 
1 2 0 r/L 
I 2 0 r/L 
5 5 jc / L 
1 8 r/L 



• t'D y 

• s*Hfa*y *a 
• 

- KOHT'P II 8C1HS 
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^^Rtf&^<omm^tmm<D^K^^^jux'^^ * coogoi <^sms b>r&<nmii&x-timB*x- 

- 1 -*;U*>»S-*X (SiffcLT) : 55g/L 

•fflSg (A^Ut) 15R/L 

• 1 - >;XJ|/J)t>tt : 1 OOg/L 

• 3<rfbAU : 1 3 5 k/L 

• hU^^^iSX : 1 2 Or/L 

• W^-C^A * 3 5 r/L 

• **UV*fc7xy— A^O;xh*$/P-ME018) : 1 8 r/L 

• KOH-CpH 9Cllfi 

*»«t/C. tt£%ffi0Ul akWI©ftft-Cll5ttl^y ofe. 

*fcfi§L/c »htitzXX-m£&*y*<OtjzWU*. [006 1] <]£««!> TE0l^T'ttfMLXX;t * # 
1. 4 ^mOJRJSfc 6 1.7 U 

-ftayMM-hy?* 



7*^* 6 5"CC^LT, VLPK«fcy/< 

*y 0.4 8tfm©«J5C*«Ufe. 

[00 6 2] <*TtBiSSOKK«I> ±fd-£KS#J 1 i* b 

5*C. 1 0^O*ftfTADO7^;^#ty7±l:^ 

O:«»*<0. 5 amJBU: 
x : JBJ9**0. 5 amsfcgfr 
[0 0 6 3] <J*4iME. ;&tf»&te<D3«fc#J> ±3B£ 
llS«^X^»€:ffi«LT««j»>«*5;*ftiKL/>5iftT 40 
A B <D 7 -< )VU * V U 7 & »r£<Dfflttt _hfc# >x > ^ 

Vf*=*.XtiSTCW- 1 1 5 A)*«JBU 0.5^m 

WJB5 0 R/ilifiZ-rv^-y-K a«C4 5 0TC, D#fS5 
#0*ffT-C*>f-fVyLfe. fit. ;Kyf^^ 
«©-f >*y-F<D-«B*, ±EM*«::ttLTiW936fGl 

T? y - K<oe- y >^a«(MCttJK)onaKR6f?o 



★ [0064] *fc 



1 5 r/L 

5 0 r/L 
1 0 0 r/L 
2 5 r/L 
1 5 r/L 

*>, 6 ox:twiaiaLfe 1 %ftaEtt«n*sStt(c±eiiMs 

{WcDTAB*** 2 4H9H0»tKU^ttU»HR«;(Kffl/, 
M. SEA. U«04rM. JW±*flettfcfi**C**fl'< 

[0 0 6 5] B10)^&2«ia»ttd5ftttoMrS«. 

HJfclMOflMltXXjt y^HtSVfc LTHKl 

© : Jttfc#J£>*X;* y*fifcBSJ: UfiMvCt^.. 
O : tt*M«D*X* y *£IU:N«L 
A : Jt»«©^X^y*JftWJ:y«S. 
(2)jft£fitf)£Fffli££ig 

© : Jt««l<D*X* y *J£0gJ: yflE4XTt^«. 
O : J*««I<D*X;* y *ftM*N«. 

[006 6] <J:eKMSftOIM> »7 »J 

-Qm&)l±. kktmoyxX&MT'&O. 4 8 umX&itz 
(DlZftLT. %mm\ a-b-8 a-b 0>7»X«ft£H-O 
tt*XddR0Hklt*MA.. ftttMUteO. 5 3 icm«± 

OBWfc. ^Xfc*4«:ft*i-*«W*«<OS««riS& 
»*©IMtt(**»>fc<0BI«tt. *X4rtffcM4)WH 
CiotMU *X-fcT*v.x. *X— fV 

*X- 7 *X-M©*«^fej£K-0 
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X— Y >y^A^MK^MJ8 b<D*X-8*£-&j& 
10 0 6 7] m&<M£lzMLT&. &&i&m l!-b- 

b K*|<D«1I50<I 1 - 8 J: iJJS£a&0»4ffitt«n-C v> 

AiR-Otu ^X&IBJ:U«da**flBoTV^fc^5/a 
[0 0 6 8] ttAttUBIUTtt. &&Bm<0?sX&&&.* 
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Jt«MH©^Xft«li:ra»**flEtiTJsy. 3MU*£ 

*&&H. SgJSS^J G a<D*X-ZJ/^l/h£<k£flg, *ifi 
«7 a<DXX-ffl^^^{iJ;k«!^JC0^X^J: USfft 

[0 0 6 9] JSlfc0>J:3K. »7y-t?*U. 

fi%«±"C*6*^ite^jcD^aft?^X^^ ^+r^(±, 

Attt«*W^XABI«ctt^-c»***. igeuo&ivkm 

m 1 ] HfitS«l 1 a- b - 8 a- b Htf ClJtJttflM-ttlt* 
y ^Xfc^&t&jfti-SWS^k 
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UffljEttaugH*] 0 0 0 1 
[0 0 0 1] 



(12) 



1 1-21673 



• 2 -fc HD#W*> 



[9*MliE4] 

[ttiEttftAB«] 0 0 6 0 

[oo6o] <sfcss«i 8 b > Taaoaust-ffifsw^x- 

(Srf*kLT) : 5 5r/L 
: 1 5 k/L 
1 0 0 k/L 
1 3 5 r/L 
1 2 0 k/L 
3 5 k/L 
1 8 g/L 

1. 4 tf mOJEWt 6 1. 7%cOffl^tT>H4:3fTL/. 
#*Mfc *»ttat«*©«»ttttlBIII«)<Cl. * U-**T- 



U-b (E0 1 8) 



